The title compounds react with iodine to give the iodinecarbonyl complexes (*7-C5H5)Co(CO)l2 and (j?-EtMe4C5)Co(CO)l2. The reactions of the same compounds with the cyanogen halides XCN (X = Br or I) give rise to the formation of mixed cyanocarbonyl complexes (^-C5H5)Co(CO)(CN)X and (7?-EtMe4C5)Co(CO)(CN)X (X = Br or I) respectively. The compounds have been characterized by elemental analyses and IR and HNMR spectra.
Introduction
We have recently showed that the oxidative addition of pseudohalogens to coordinatively unsaturated organometallic compounds gives rise to the formation of the corresponding pseudohalogen derivatives with excellent yields. In other similar reactions with organometallic carbonyls, the pseudohalogen ligands rapidly displace the carbonyl groups [1, 2] . Having these facts in mind, we have studied the reactions of (^-C5H5)Co(CO)2 and the analogous ethyltetramethylcyclopentadiene complex with I2 and the cyanogen halides XCN (X = Br or I).
The study of the reactions of the complexes of the substituted cyclopentadienyls is currently receiving considerable attention [3, 4] , due in part to the fact that these complexes are generally more soluble than their unsubstituted analogs, and also because the electron-donating power of five alkyl groups to the cyclopentadienyl ring can cause interesting differences between the properties of the metal peralkylcyclopentadienyls and those of their nonsubstituted analogs.
Results and Discussion
The mixed cyanocarbonylhalogenated complexes (^-C5H5)CO(CO)(CN)X (X = Br or I) are easily obtained by mixing ethereal solutions of XCN (X = Br or I) and cyclopentadienyldicarbonylcobalt. These complexes are related to the dihalogencarbonyls, (7J-C5H5)CO(CO)X2 (X = CI, Br and I) described by Heck [5] and King [6] . The reactions of * Reprint requests to M. Morän. 0340-5087/81/0400-0431/$ 01.00/0 (?7-EtMe4C5)Co(CO)2 with I2 in ether occurs in a similar way to the one previously described for the analogue (^-Me5C5)Co(CO)2 [7] , giving black crystals of the new (^-EtMe4C5)Co(CO)I2.
The mixed complexes (>?-EtMe4C5)Co(CO)(CN)X (X = Br or I) are obtained in the reactions of (^-EtMe4C5)Co(CO)2 with XCN (X = Br or I) in a similar way to the one already described for the compounds of non-substituted cyclopentadienyl.
The solubility of the synthesized complexes of ethyltetramethylcyclopentadiene is higher than that of the similar compounds of non-substituted cyclopentadienyl in solvents such as chloroform, acetone or nitrobenzene, but they are only slightly soluble in ether or saturated hydrocarbons. The monomeric nature of the complexes has been confirmed by the molecular weight in nitrobenzene.
In the IR spectra of the complexes the characteristic bands of the cyclopentadienyl ligands (see Experimental) with Csv symmetry [8, 9] appear. In Table I the bands corresponding to the cyanide and carbonyl ligands are reported and also those which correspond to the metal-ligand bonds. The range of the stretching vibrations V(CN) and V(CO) is characteristic of terminal ligands [10] . The electrondonating capacity of the ligand ethyltetramethylcyclopentadienyl is reflected in the values of V(CO) which are smaller than in the corresponding complexes of non-substituted cyclopentadienyl as in shown in Table I . For both 7/-C5H5 and ??-EtMe4C5 complexes it is observed that the frequency of V(CO) increases going from /?-C5H5CO(CO)L2 to I?-C5H5CO(CO)(CN)X (X = Br or I), which can be explained due to the decreasing of the symmetry or to the .T-acceptor ability of the cyanide. In the range All the synthesized compounds are diamagnetic. The X H NMR spectra (Table II) of the complexes ^-C5H5CO(CO)(CN)X (X = Br or I) consists of only one signal in the vinicity of 5 3, which corresponds to the five equivalent protons of the cyclopentadienyl ring. This shift is in agreement with the one observed for other cyclopentadienyl cyanide cobalt-(III) complexes [13] . However, the X H NMR spectra of the ?7-EtMe4C5 complexes are much more complicated, due to the lower symmetry of this ligand in comparison with ^-CsHs. If we assume that these molecules have the "piano stool" symmetry, adopted by the complexes which have only one aromatic ligand bonded in "sandwich" form [14] , in the compounds with two equivalent ligands the molecule will have a symmetry plane. Hence the methylene protons of the ethyl group will be equivalent methyl groups, as is observed in the spectrum of (r?-EtMe4C5)Co(CO)I2 (Table II) . In contrast, for molecules with no symmetry plane the spectrum will be more complicated, as in the case of complexes (R?-EtMe4C5)Co(CO)(CN)X (X = Br or I) where it is seen that there are four non equivalent methyl substituents in the rings, and also the methylene protons (C(HA), Hb) are not equivalent.
Experimental
All reactions were carried under oxygen-free N2.
Ethyltetramethylcyclopentadiene [15] , T?-C5H5CO(CO)2 [16] , 77-EtMe4C5Co(CO)2 [3] and the cyanogen halides XCN (X = Br or I) [17] were prepared by the published procedures. Micro-
analyses were performed by the Centro National de Quimica Orgänica (Madrid-Spain). The cobalt was determined gravimetrically.
The IR spectra were recorded in the range 4000-140 cm -1 on a Perkin-Elmer model 180, using Nujol and Hostaflon mulls between Csl and polyethylene windows. X H NMR spectra were recorded on a Varian Model XL-100/15.
Preparation of r}-Cz,HsCo(CO)h
This compound was prepared by the published procedure [6] 
Preparation of r]-C5H5Co(CO)(CN)I
Following the procedure described above, solutions of ^-C5H5Co(CO)2 (1.8 g, 10 mmole) in Et20 (30 cm 3 ) and ICN (1.5 g, 10 mmole) in Et20 
Preparation of rj-EtMe^CsCofCOJIz
A similar procedure was used with 7?-EtMe4C5Co(CO)2 (2.6g, 10mmole) in Et20 (30cm 3 
Preparation of i1-EtMe4PbCo(CO)(CN )Br
Using BrCN (1.1 g, 10 mmole) in Et20 (10 cm 3 ) and rj-EtMe4C5Co(CO)2 (2.6 g, 10 mmole) in Et20 We thank Dr. Jay A. Labinger the helpful discussions.
